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The PFA Extances wis desipned to an olimatk siuciural sately falar of 1.4,
B. Iolsances
FALURE MODE AND CAUSE Sufficiam iolerances ware used in ihe PEA Ex#rder design o prevend [amIming
MDE by sapansion and contraction of matenal dus 10 lempaTakiia aclenes o on -l
MISSIOH -
PFR sodencer comen loose during Launch o landing. M. €. Malsaak - Major Componems
CAUSEIS Praby - 155PH, Congilion HID2E,
Pip pin - Wodteg MS stalness e pin (P 410732101)
+3 Pig: Pin Faduro.
2} Yibretlon. . Tasting ard Analyais
SREW ¢ YEHICLE A Acegance Jesling
Loss of crew end vehicle oua 1. PIA
0 damaged Crealed fom .
T T T 7T R TTTTT T ] g oIS Atulipre-inslatlation acceptance (FIA) st was bo performed oa the Jatison Hardle
) assembly betora & wis dabvered 1030 W suppoat 1Bghl. Thu P vertiied Inat Ine
A - Pasn P Jatticon Harela iy lumcticning wilhin ieerances and (hat tha ascembly = clean {ref.
B - Pasa 13 Hich Pin, 189520294
T - Fasn INTEREACE 2. P Pin Accaplance
CORRECTIVE ACTION TIMES .
“':::'3':“ — TG BTE T TG DORREET EY#.Flate PFR sockat The Pip pin war ugad In the STS-31 marnad tharmel vacnm tasl 1 dariwinstale s
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PMAME JCUBMTITY: PR Extpphi LA WaAME  QUANTITY  HIT PFRVAPT Avsambly EFFECTIMITY: ALL DHABITERS
CFANING REFERENCE: TG LAUPART MUMBER: SED AL SRy
FAILURE MOINE NUNBER CRITCALITY
HET-HPA-3-1 AR2 FAILURE EFFECT RETENTION RATIONALE
FUNCTIDN EHD _ITEN
FFH exiander i frea i Ine B. Catlicaian Tastng
PER axtonder 33 used io changs the iooation of & PFR gockal payioad bay.
requined i atiadning & HST or STS PFA. 1. Themmal Vacim
Tra PEA Exlandar was exposed o 8 mokd tenmperatund | -132°F) vacuum { 1010-2
hmsl amAronmeant. This tesl was Leead 1o chack Ihe Wwierances of e hee pribe 1o the
PFR sochel and e oparahon of Ihe pip pn. The gperaimnal mouiremend was -S0°F
FALURE MODE AND GAUSE 1Rel. JSC.23650)
MO
MII0H 2 Functionals
PFA aqender comes basa durng Launch of Landing. Nona.
The BF R Extender pip pin was Iunclionatly operaied prcr 1o and aomediziely alier all
CAUSEN) acceplanceicartificalon 11z D verily thal tha tes| environmend did not degrade the
hantwarg pemonmance.
1] Pip Pin Falwe.
2) Vioratan
EBEW | ¥YEHICLE
Lose of crew and valicla dua
© da craated from
__ kose PFA Exlendar in %
RECUNDANCT SCRESES | NEMAMNG FATHE paylond bay.
A - Pass
Hich Pin.
B - Panmt 1
c-F
an INTEREAGE
MISSION CORRECTIVE ACTIDON TIMES EVA-PLig FFA sochet.
PHASE TIME TO EFFECT THIE T CORREDT
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RLAIE # RNV PP & Exwader LA HAWE  GUANTITY:  HST PRACKES A rsanity EFFECTIVITY: ALL QABITERS
CHAAM NG FEFERE NCE : HTE LA PART NUMDER: BED M1k S e
FARLURE MOOE NUNWBER CRITICALITY
HET-HPA.3-1 1R FAMLUAE EFFECT AETENTMON RATIONALE
FUNCTION EHD ITER
PFR sxiender ia fes in lha
PFR sxtander is usad 10 changa Lhe intation of 5 PFR sochet papload bay. ¢, Catication Analysk
sequired or aflaching @ HET or 373 FFR. All FFR Exlondar companenis wara ba anabyzed 10 1he lolawing indusad
efmvinarnents be vaily Lhat the assemidy can wilhsland Ihe emwironmer levels.
1. Ragulramenl s Sowrce Daa
FALURE NODE AND CAVWGE A 8
BLLE MISSEEN - ;mcmc ] JHG-25836 o4 g}c par Mall-934079
- UR 14 =2, I eriney Lo bram £ Belo
PFA sulandor pomes loose duning Lanch ar landig. Nana, a o N = Ham i “
b ¥ z bl by Mz
CAUSEIS) 75 19 7O 1215 4800 450
19 75 70 4800 1215 450
1) Fig PN Faiue. 19 99 280 1215 1215 450
2; mim 19 19 7D 1216 1215 1800
EOEW [ YEINCLE P Temoemium
Lass o crooe arad velecia dus ' - Ho LESC -30%43 + 251
1 damagad created diom . Cot A5C-23650 -an=F
__ Inoza PFR Extendar in lhe
FEDUNDANE Y SCRECHS | AEMANEN FATHS pa-,lhad-bay_
A - Pasn T Hitch P
B - Pasn b n
C - Paus
MTERFACE
MMESEION COARECTIVE ACTION TRMES EVA-Plaia PAH soCket,
FHARE TIE TO EFFECT THIE TO CORABCT
LaunchA arding MLt B Saconds
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BOARAE ¢ CALHANTITY: P Eximxdst LU HAME / CLANTITY.  HST FFRAPC A mvemibly EFFECTIWTY. ALL ORAITERS
DRAYING AEFEREMCE: AT LAV FAAT HUNBER, D | DG
MLI;;Tﬁ;:-;—L!I-EH . “T&h;nv FMLURE EFFECT RETENTIDN PRATROMALE
FURCEION EHD_ITEW
FFR sdender ig fram in tha
PFR axcrnder ia used o changa e localion of a PFR sockel papiond bay. Ul. napection
marpinerd for allaching 8 HST or 575 PFR,
' A Moanylaghuring
1. Tha P_FH E:Iendermn_pm‘unls wara insgected prior kK build-up tor conlonnancs
FALURE MODE AND CRUSE 10 thair Ipphcable drdwings
MRS _ — B. Amembly
FFR exiendar comas iooss ting Launch or landing. Hons. 1. FFR Extender and pip pin are cleaned and inspeciad i Mg levels descutwed in
JSC 53228 Once ceaned, lha PFR Exiender was bagged o prevam amd hing
CAUSES) 1rodm conlaminaiing 1 unll.
¥ Pip Pin Falkra. C. Imsling
A Vibraton, i . i
1. The handeara mas haily inspectod lor any signs af galling as a pal of fa predpes]
GHEW ! YEMGLE tunciional 1esiz padomed poor o and immedialely atler all cemiication and
1 655 of crew and vehicke dus accapiance loals.
11 damagrd craaled from
X kesa PFR BExtander i tha
AEDLRCANCY SCAEENRS | FERANNG PATHE payioad bay .
A - Paia
B - Fana n Pin.
G- Pan INTEREAGE
I3 310N COMRECTIVE ACTION TIMES EVA-Plata PFR sochal.
PHASE e T ETFECT TIME TO CORRECT
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REFEFENCE DESIGNATOR  HPAa PROMECT. T SURSYSTEM Mok
MAME | CLLANTITY: PP Exlndu LAU AR | CUAHTITY.  HET PRRAAG Au sy EFFECTRATY: ALL OABITERG
DANWING REFERENCE: 41170 LRURAATHULDIER: 68 S T0iw Ss0n
FAILUAE MDOE NLUMEER CRITRCALITY
HST-HPA-3-1 1R FAXLUAE EFFECT AETEHTION RATIONALE

FUNCTIHN

PFA sxtendss ks vear] 3 changa I Iocation of 8 PFA sockel
racuined tor SHaohing 2 HST or STS PFR.

END ITEN
PFR artendsr i Irea in Ihe
payland bay.

IV¥. Fadlure History

A_ Maone, HST PFRAPC How on BTS-31, tat wis not used.
¥. Dperations
FAILURE MODE AN CALSE
MODE A
MESION ::FI Extender boses connection 1o thie APC and 15 1 [0 move wihin Ihe payioad
PFR sxtander comes loose during Launch or landing Nons. v
B. ' Grew ACliong
LAUSELS) None.
1} Pip Fin Falhure. C. Traming
2} Vibraikan. Mare.
CREW { YEHICLE G hilssion Canswats
Loss of crew s wahicla cue Possible damaga to carge within payhiad bay if the PFA Eatendsr does come
1o damaged <resled Som hase.
I — — ocas PFR Extander In thix
FEOUNDANCY SCAEEND | AENAVING PATHS perykaadt bay. E EJiutl_Ellﬂkﬂdi
A - Paan ik
B - Pass 1] Hich Pin.
G - Pasn
INTERFACE
WSEION COAARECTIYE ACTION TMES EVA-Plle PFA sochar,
FHASE THIE T BT TREE TO GCRARECT
LaunchLanding kinulos Saconds
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